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Abstract: this article presents the design characteristics of a photovoltaic asymmetric parabolic 
cylindrical device. The dimensions of the structure are also indicated. 
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At present, more than 86% of the produced electrical and thermal energy is generated at nuclear power 
plants and thermal power plants operating on organic fossil fuels. The production of electricity at thermal 
power plants is accompanied not only by chemical pollution of the environment (only about 5.5 Gt of 
carbon in the form of carbon dioxide is released into the atmosphere every year) and the depletion of 
limited natural resources, but also leads to “thermal pollution” of the Earth. The use of nuclear power 
plants is associated with the problems of ensuring the safety of their operation, processing of radioactive 
waste and the danger of radiation pollution. 


The continuous rise in prices for traditional energy carriers and for electricity, obtained mainly from the 
combustion of fossil fuels, is primarily due to an increase in the cost of produced fuel and an increase in 
the cost of its transportation. At the same time, there has been a steady downward trend in the cost of 
energy from renewable sources. 


The use of concentrators in solar installations makes it possible to increase the temperature of the coolant 
in the case of thermal energy conversion. In photovoltaic conversion, concentrators allow you to increase 
efficiency and reduce the number of expensive solar cells. 


Concentrating systems operating at medium and high concentrations must have tracking systems, this 
leads to an increase in the cost of the entire structure, complicating operation and reducing reliability. 


The use of stationary concentrators with systems of secondary reflectors in the form of linear and angular 
heliostats will improve the technical and economic performance of a solar concentrating system. 


Increasing the efficiency of using solar energy in optical installations is of interest not only for 
autonomous and remote consumers in the form of individual small villages, farms and individual houses, 
but also for large-scale solar power plants that can be used both to solve regional optical problems and 
global ones. energy problems. 
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The range of issues addressed in the work affects not only the creation of photovoltaic modules for 
combined energy supply, but also the development of general principles for the development of regional 
and global energy systems based on solar power plants. 


An asymmetric parabolic-cylindrical concentrator is characterized by a width M and a length D of the 
inlet surface of the midsection of the concentrator. Unlike axisymmetric concentrators, in which the field 
of view is determined by one parameter of the parametric angle, the field of view of an extended 
asymmetric concentrator has a more complex form. 


On fig. 1 shows a general view of a solar module with a concentrator, where the main mirror reflector is 
made in the form of one branch of a parabolic cylindrical concentrator with an aperture angle of 36? and 
two cylindrical mirror reflectors with radii R and d, and the edges of the radiation receiver strip coincide 
with the optical axis and the branch of the third mirror reflector. 


12222 


Fig. 1. Stationary asymmetric concentrator with secondary reflector, aperture angle 36° and receiver in 
vertical plane. 


1-focusing parabolic cylindrical mirror reflector; 2- receiver; 3-focal axis; 4-focal plane; 5-hub; 6.7 semi- 
cylindrical reflector; 8-horizontal plane; 9-support. 


The solar module with the concentrator contains the main focusing parabolic-cylindrical mirror reflector 1 
with an aperture angle B, a receiver with a double-sided working surface 2, a focal axis 3 and a focal 
plane of the reflector. 


The width of the solar module in the horizontal plane is equal to the width O of the module 5 of the 
concentrator plus the radius B. Of the second semi-cylindrical reflector 6. The receiver 2 with an optical 
width 4 is installed perpendicular to the plane of the module 5 between the focal axis 3 and the axis O; 
third semi-cylindrical mirror reflector 7. The focal plane 3 is inclined to the horizontal plane 8 at an angle 
B. The solar module with the concentrator 1 is attached to the horizontal plane 8 with the help of supports 
9. 


The angle В can vary from f; =113,75°— @ to B» 266,250 — Фф + ò. In the first case В; he focal plane 4 of 
the parabolic trough concentrator 1 is directed to the position of the Sun on June 22 (summer solstice), in 
the second case В; — he branch of the parabolic trough concentrator 1 is directed to the position of the 
Sun on December 22 (winter solstice). 


© 2022, CAJOTAS, Central Asian Studies, All Rights Reserved 


Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 


Volume: 03 Issue: 05 | May 2022, ISSN: 2660-5317 


Solar modules with parabolic trough concentrators have been developed for autonomous and large-scale 
applications. The advantages of the proposed technologies: the cost of electricity is almost independent of 
the installed capacity; concentrators do not require constant tracking of the Sun; the possibility of using 
up to 25% of scattered radiation; the concentration coefficient of a solar module with an asymmetric 
concentrator operating 12 months from 3.5 to 14; at a concentration factor of 3.5, natural cooling is used, 
and at 5-14, combined heat and power generation is used. 


On fig. Figure 2 shows a solar module with an asymmetric parabolic trough concentrator, designed and 
manufactured at the FerPI test site. 


Fig. 2. Solar module with an asymmetric parabolic-cylindrical concentrator, a) the path of the sun's rays. 


As a reflective coating, a conventional reflecting mirror with a reflection coefficient of 0.95 was used. 
This installation uses two one-sided solar modules, each of which consists of 20 solar cells. The size of 
one element is 50x100 mm2, and the size of the module is 500x100x8 mm2. Module efficiency 12% for 
(-) external and 11% for (+) internal working surfaces of the solar module. The peak power of the 
installation according to the results of experiments reduced to standard lighting conditions (1000 W/m2, 
30°C) is 85 W. When double-sided solar cells are installed in a solar module with an efficiency of 16%, 
the calculated peak power can reach 100 W, with an efficiency of 2296 -150 W. 


The current-voltage characteristics (CVC) were measured using an ammeter and a voltmeter with an 
adjustable active load, which was rheostats. The electrical parameters of the solar module with a 
concentrator are determined by calculation according to the data obtained as a result of tests under 
conditions of natural solar irradiation. Overall dimensions: concentrator 1,45x2,10x0,54 M double- 
glazed window of the solar module: 1.0x0.22x0.008 w? (Fig. 2 b). 


When designing and building an energy-efficient autonomous rural house, first of all, the question of the 
efficient use of energy resources spent on the energy supply of the house is raised, i.e. consumption of 
traditional forms of energy. The desired result can be achieved by using available resources available in 
the region and using energy-saving technologies and solutions that are justified and acceptable from a 
technical, economic, environmental, social point of view. 
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